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Introduction:  A nonlinear increase of brightness 

at phase angles approaching zero, i.e., the brightness 
opposition effect, and a negative branch of polariza-
tion (NPB) are typical for the majority of Solar System 
bodies. While some high-albedo objects reveal a back-
scattering polarization feature in the form of a spike-
like negative-polarization minimum called the polari-
zation opposition effect [1]. These optical phenomena 
are important tests of the theoretical descriptions of 
light scattering by regolith planetary surfaces and 
their physical properties. Here we review the progress 
in the study of optical opposition phenomena in plane-
tary astrophysics. We primarily focus on our recent 
results of polarimetric observations as well as pub-
lished data for asteroids, the Galilean satellites of Ju-
piter, large satellites of Saturn and Uranus, Centaurs, 
and trans-Neptunian objects at backscattering geome-
tries including phase angles approaching zero.  

Observations and results:  To measure the linear 
polarization and intensity of light scattered by selected 
asteroids of different types, the Galilean satellites of 
Jupiter and Saturn's moons (Enceladus, Rhea, and 
Iapetus), we use the 2.6-m and 1.25-m telescopes of 
the Crimean Astrophysical Observatory and the 0.7-m 
telescope of the Chuguev Observation Station 
(Ukraine). All three telescopes are equipped with 
aperture photopolarimeters (see chapter 2 in [1] for 
details). The spectropolarimetric observations of the 
major satellites of Uranus were carried out with the 
SCORPIO-2 focal reducer at the 6-m telescope of the 
Special Astrophysical Observatory (Russia) [2]. 

Our analysis demonstrates that the polarimetric 
behavior of different ASSBs near opposition, as well 
as photometric behavior, is highly variable. The NPBs 
for objects in the inner and outer parts of the Solar 
System are very different (Fig. 1). It appears that the 
observed polarization of objects from the inner part is 
generally related to their albedos, whereas the polari-
zation observed for distant objects cannot be explained 
as being controlled solely by the brightness of the sur-
face material. 

Discussion:  It is quite natural to associate differ-
ent types of behavior of polarization phase depen-
dences with different compositions and /or microstruc-
ture of their surfaces. These special properties can  

 

Fig. 1. Comparison of polarization phase curves for 
different objects: comet 1P/Haley; asteroids; Martian, 
Jovian, Saturnian, and Uranian satellites; Centaurs; 
and trans-Neptunian objects. A second local minimum 
of polarization near opposition is shown for the Jovian 
satellite Europa and asteroid 64 Angelina (see refer-
ences in [3]). 

 
be caused by a relatively weak insolation of primitive 
materials typical of the outer regions of the Solar Sys-
tem. An example would be irradiated ices enriched by 
organic matter. It is natural to assume increasingly 
primitive and unprocessed surface materials with in-
creasing distance from the Sun. In other words, the 
composition and structure of the surfaces of small bo-
dies should vary with their distance from the Sun ra-
ther than being determined solely by the bodies’ evo-
lutionary history. The reasons for such a stratification 
of the polarization properties of small bodies in the 
solar system will be discussed . 
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